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Research Interests 
We are interested in the biochemical and molecular genetic analyses of bacterial virulent 
factors. Topics currently pursued include mechanisms of biofilm formation of oral 
bacteria, especially periodontopathic bacteria such as Porphyromonas gingivalis, 
Tannerella forsythia, Treponema denticola and Prevotella spp. We are also interested in 
the exploitation of antimicrobial regents and bacterioriphage. 
 
Current Projects 
(1) Structural and functional analyses of fimbriae in Porphyromonas gingivalis 

P. gingivalis expresses thin 
filamentous structures, fimbriae, on 
the surface. They adhere to the 
gingival tissues and form a biofilm 
largely through the fimbriae. We are 
studying to elucidate the structure and 
function of the fimbriae with the 
ultimate goal of inhibiting the bacterial 
colonization. 
 

 
 

(2) Study on the regulation mechanism between colonization and motility in 
Treponema denticola 
Oral spirochete T. denticola settles (colonizes) in gingival tissues with multi-
species biofilm. On the other hand, the bacteria show an active movement. 



We aim to elucidate the regulation mechanism between their colonization and 
motility. 

T. denticola is an oral spirochete (left, and green in right), and adheres to the 
gingival epithelial cells (red in right). 

 
(3) Analysis of conformational change of OprF porin in Pseudomonas aeruginosa 

P. aeruginosa shows a highly intrinsic 
resistance to antibiotics largely due to 
the low outer membrane permeability. 
The low permeability is caused by the 
folding of the major porin OprF; a 
majority (~95%) forms a closed-
channel conformer. We are studying 
the regulation mechanism between 
open and close conformers of the 
OprF porin. 
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